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Abstract 
Gastric outlet obstruction (GOO) after esophagectomy is a morbid outcome and 
significantly hinders quality of life for end-stage esophageal cancer patients. In the 
pre-stent era, palliation consisted of chemotherapy, radiation, tumor ablation, or 
stricture dilation. In the current era, palliative stenting has emerged as an additional tool; 
however, migration and tumor ingrowth are ongoing challenges. To mitigate these 
challenges, we developed a novel, hybrid, stent-based approach for the palliative 
management of GOO. We present a patient with esophageal cancer diagnosed with 
recurrent, metastatic disease 1 year after esophagectomy. She developed dehydration 
and intractable emesis, which significantly interfered with her quality of life. For 
palliation, we dilated the stenosis and proceeded with our stent-based solution. Using a 
combined endoscopic and fluoroscopic approach, we placed a 12-mm silicone salivary 
bypass tube across the pylorus, where it kinked slightly because of local tumor biology. 
To bridge this defect and ensure luminal patency, we placed a nitinol tracheobronchial 
stent through the silicone stent. Clinically, the patient had immediate relief from her 
pre-operative symptoms and was discharged home on a liquid diet. In conclusion, GOO 
and malignant dysphagia after esophagectomy are significant challenges for patients 
with end-stage disease. Palliative stenting is a viable option, but migration and tumor 
ingrowth are common complications. The hybrid approach presented here provides a 
unique solution to these potential pitfalls. The flared silicone tube minimized the chance 
of migration and impaired tumor ingrowth. The nitinol stent aided with patency and 
overcame the challenges of the soft tube. This novel strategy achieved palliation, 
describing another endoscopic option in the treatment of malignant GOO. 
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Introduction 
Gastric outlet obstruction (GOO) following esophagectomy is a morbid outcome, 
particularly for patients with recurrent, end-stage disease. Severe obstruction may lead to 
aspiration, feeding intolerance, and dehydration [1, 2]. The overall effect has a profound, 
negative impact on quality of life. With the rising incidence of esophageal cancer, it is ever 
important to develop novel, minimally invasive techniques to palliate patients with GOO 
in the setting of non-operable malignancy. The primary goal should be relief of 
obstructive symptoms, leading to significant improvements in quality of life for patients 
with end-stage disease that are unable to tolerate oral intake. 
Palliative esophageal or pyloric stenting is a logical solution. Prior to recent advances 
in stenting, management of malignant dysphagia consisted of systemic chemotherapy, 
radiation therapy, tumor ablation, or stricture dilation [3], each with its own challenges. 
With increasing applications for self-expanding stents in the upper gastrointestinal tract, 
however, palliative stent-based therapy has become a valuable management tool for select 
patients. In the current report, we present a unique hybrid stent approach for the 
management of significant GOO following esophagectomy in a patient with end-stage, 
metastatic esophageal cancer. 
Case Report 
Our patient was a 57-year-old female with esophageal cancer. She had an Ivor-Lewis esophagectomy 
(with pyloroplasty) 1 year previously, but was recently diagnosed with recurrent, metastatic disease. She 
presented with dehydration and intractable emesis, suggestive of GOO, and required total parental 
nutrition support. Initial computerized tomography confirmed metastatic disease. Endoscopic 
evaluation demonstrated a widely patent esophagogastric anastomosis, but with significant pyloric 
narrowing (maximal circumference 6 mm). With the primary aim of short-term palliation guiding our 
decision-making, we dilated the stenosis to 12 mm and proceeded with our novel stent-based solution. 
We began by placing a 12-mm silicone salivary bypass tube (SBT) (Kapitex Healthcare Ltd, 
Wetherby, West Yorkshire, England) across the freshly dilated pylorus using fluoroscopic guidance 
(fig. 1). After successful positioning, we injected contrast to assess patency. Not unexpectedly, the tube 
had a small kink at the level of the pylorus due to the local effect of the tight stenosis on the soft, silicone 
SBT. To bridge this, we fluoroscopically guided a 13 × 6 mm, uncovered, nitinol tracheobronchial stent 
(Ultraflex, Boston Scientific, Natick, Mass., USA) through the SBT (fig. 2). Post-deployment contrast 
study showed resolution of the kink, with duodenal contrast distal to the stented area.  
Clinically, the patient had immediate relief from her pre-operative symptoms. Routine radiographic 
evaluation on post-operative day 1 demonstrated excellent stent patency and position (fig. 3). 
Tolerating a full liquid diet without evidence of GOO, she was discharged home without complications. 
Unfortunately, she died of her metastatic disease 2 weeks later, but remained appreciative of her 
improved quality of life as she was able to take liquids by mouth during this time. 
Discussion 
The incidence of GOO after esophagectomy approaches 10%, even in the setting of 
pyloric opening procedures [4, 5]. In a 2002 meta-analysis of nine randomized controlled 
trials involving over 500 patients, Urschel et al. found that pyloric opening procedures 
significantly reduced the incidence of early GOO after esophagectomy (p = 0.046) when 
compared to patients without pyloric drainage [6]. For delayed GOO, however, the results 
were non-significant, highlighting the importance of effective intervention strategies for 
patients who develop symptoms of dysphagia remote from their oncologic resection.  
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A number of minimally invasive treatment approaches to manage post-esophagectomy 
GOO have been described, including pyloric botulinum toxin injection [5], balloon 
dilation [4], and trans-pyloric stenting [7, 8]. Management should be tailored to the 
patient’s functional status, pathology, and timing from original surgery. Early 
dysfunction, more likely benign, may respond to pyloric injection or dilation. Late outlet 
obstruction, however, is likely malignant [8] and may require innovative approaches to 
gain patency. Decision-making can be particularly challenging for these patients due to 
their grave prognosis. Not surprisingly the mean survival time for patients undergoing 
palliation of non-operable malignancies is measured in months, at best [9, 10]. For our 
patient, metastatic disease, malignant ascites, and malnutrition made her a poor candidate 
for aggressive surgical intervention; however, the ability to drink was a strong desire for 
her. Knowing that her life expectancy was short, stent placement afforded the best 
palliative option. 
Palliative upper gastrointestinal stenting has a reported initial success rate of 67–100% 
[2, 11, 12]; however, conventional approaches using commercially available stents still 
carry significant complication rates, most notably stent migration [7] and tumor ingrowth 
[11]. Despite these potential limitations, the current consensus among many thoracic 
oncologic surgeons is that stents are a superior approach for achieving relief of dysphagia 
when compared to other palliative modalities [13]. 
As a result of our growing series of esophageal stent patients, we have developed a 
standardized approach to manage and even circumvent the ongoing challenges of stent 
migration and tumor ingrowth. Our current solution is an aggressive surveillance 
strategy, with endoscopic evaluation every 2–4 weeks, looking for potential stent 
migration, erosion, or occlusion. Stents are repositioned or replaced as needed. 
Additionally, the hybrid approach presented here provides unique solutions to these 
potential pitfalls. The flare on the SBT minimizes the chance of migration while the 
silicone nature of the SBT prevents tumor ingrowth. Collectively, these are paramount 
considerations when given the underlying condition of end-stage disease. Using this novel 
strategy, we have demonstrated a minimally invasive way to achieve palliation and 
importantly, described another endoscopic option in the treatment of malignant GOO. 
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Fig. 1. SBT delivery device. 12-mm SBT threaded over the contrast-filled balloon (yellow arrow), ready 
for trans-pyloric placement. The white arrow points to the suture placed for grasping and endoscopic 
manipulation after placement. 
 
 
 
Fig. 2. a Final fluoroscopic image of trans-pyloric stents. The nitinol stent can be seen within the lumen 
of the SBT. The kink has resolved, demonstrating the success of the hybrid stent procedure. b Final 
endoscopic view of trans-pyloric stents. The nitinol stent is completely covered by the silicone SBT. This 
placement technique mitigates the risk of tumor ingrowth seen when nitinol stents are placed alone. 
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Fig. 3. Post-operative contrast study. Radiographic image showing patency and position of the stents, 
with contrast flow into the duodenum (arrow). The image demonstrates successful resolution of outlet 
obstruction. 
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